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The  frequency  assignment  process  is  meant  to  preclude  harmful  inter ferenca 
within  service  volumes.  This  is  dona  by  choosing  frequanciaa  in  a manner 
which  provides  certain  minimum  cochannel  and  adjacent  channel  deaired  to 
undesired  signal  ratioa  a;  critical  points  of  the  service  volume.  One  of  the 
factor#  which  af tecta  a atat ion's  signal  strength  in  space  is  its  horisontal 
antenna  pattern.  Consequently,  the  horiiontal  pattern  can  have  a substantial 
ettect  onthe  separation  required  between  glide  slope  frequency  assignments.  In 
tome  cases,  it  is  desirable  to  consider  the  actual  antenna  patterns  involved 
rather  than  uaing  worstcaae  station  aeparationa.  This  report  haa  been  assembled 
ao  that  the  directivity  of  the  horisontal  pattern  may  be  considered  in  the 
assignment  process.  For  each  antenna  type,  a particular  antenna  pattern  is 
recommended,  , 
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FEDERAL  AVIATION  ADMINISTRATION 
SYSTEMS  RESEARCH  AND  DEVELOPMENT  SERVICE 
SPECTRUM  MANAGEMENT  STAFF 


STATEMENT  OF  MISSION 


The  mission  of  the  Spectrum  Management  Staff  is  to  assist  tha 
Dapartmant  of  State,  National  Talacotnmunications  and  Informa- 
tion Administration,  and  tha  Fadaral  Communications  Commission 
in  assuring  tha  FAA'a  and  tha  nation's  aviation  intarasts  with 
sufficiant  protactad  alactromagnatic  telecommunications 
resources  throughout  tha  world  and  to  provide  for  the  safe 
conduct  of  aeronautical  flight  by  fostering  affective  and 
efficient  use  of  a natural  resource  - the  electromagnetic  radio 
frequency  spectrum. 

This  objective  is  achieved  .hrough  tha  following  services: 

. Planning  and  defending  tha  acquisition  and  retention  of 
sufficiant  radio  frequency  spectrum  to  support  tha  aero- 
nautical interests  of  the  nation,  at  home  and  abroad, 
and  spectrum  standardisation  for  the  world's  aviation 
community. 

. Providing  research,  analysis,  engineering,  and  evalua- 
tion in  the  development  of  spectrum  related  policy, 
planning,  standards,  criteria,  measurement  equipment, 
and  measurement  techniques. 

. Conducting  electromagnetic  compatibility  analyses  to 
determine  intra/intersystem  viability  and  design  para- 
meters, to  assure  certification  of  adequate  spectrum 
to  support  system  operational  use  and  projected  growth 
patterns,  to  defend  aeronautical  services  spectrum 
from  encroachmi c by  others,  and  to  provide  for  the 
efficient  use  of  the  aeronautical  spectrum. 

. Developing  autc mated  frequency  selection  computer 
programs/rou tires  to  provide  frequency  planning, 
frequency  assignment,  and  spectrum  analysis  capabili- 
ties in  the  spectrum  supporting  the  National  Airspace 
System. 

. Providing  spectrum  management  consultation,  assistance, 
and  guidance  to  all  aviation  interests,  users,  and  pro- 
viders of  equipment  and  services,  both  national  and 
international . 


u 


FEDERAL  AVIATION  ADMINISTRATION 
SYSTEMS  RESEARCH  AND  DEVELOPMENT  SERVICE 
SPECTRUM  MANAGEMENT  STAFF 


STATEMENT  OF  MISSION 


The  mission  of  the  Spectrum  Management  Staff  is  to  assist  the 
Department  of  State,  National  Telecommunications  and  Informa- 
tion Administration,  and  the  Federal  Communications  Commission 
in  assuring  the  FAA  s and  the  nation’s  aviation  interests  with 
sufficient  protected  electromagnetic  telecommunications 
resources  throughout  the  world  and  to  provide  for  the  safe 
conduct  of  aeronautical  flight  by  fostering  effective  and 
efficient  use  of  a natural  resource  - the  electromagnetic  radio 
frequency  spectrum. 

This  objective  is  achieved  .hrough  the  following  services: 

. Planning  and  defending  the  acquisition  and  retention  of 
sufficient  radio  frequency  spectrum  to  support  the  aero- 
nautical interests  of  the  nation,  at  home  and  abroad, 
and  spectrum  standardize : ion  for  the  world's  aviation 
community . 

. Providing  research,  analysis,  engineering,  and  evalua- 
tion in  the  development  of  spectrum  related  policy, 
planning,  standards,  criteria,  measurement  equipment, 
and  measurement  ».<  chniques  . 

. Conducting  eleclromu6netic  compatibility  analyses  to 
determine  intra/intersystem  viability  and  design  para- 
meters, to  assume  certification  of  adequate  spectrum 
to  support  system  operational  use  and  projected  growth 
patterns,  to  defend  aeronautical  services  spectrum 
from  encroachmt  • : by  others,  and  to  provide  for  the 
efficient  use  of  the  aeronautical  spectrum. 

. Developing  automated  frequency  selection  computer 
programs/routir es  to  provide  frequency  planning, 
frequency  assignment,  and  spectrum  analysis  capabili- 
ties in  the  spectrum  supporting  the  National  Airspace 
Sys  tern. 

. Providing  spectrum  management  consu1 tat  ion,  assistance, 
and  guidance  to  all  aviation  interests,  users,  and  pro- 
viders of  equipment  and  services,  both  national  and 
internal lonal . 

1 1 


TABLE  OF  CONTENTS 


Page  No. 


INTRODUCTION 1 

DISCUSSSION 3 

CONCLUSIONS - 5 

RECOMMENDED  ANTENNA  PATTERNS - 6 

RELATED  DOCUMENTS 13 

ACRONYMS  AND  ABBREVIATIONS 17 

APPENDIXES 


A . TYPE  I and  TYPE  II  Antennas 

B.  TYPE  III  and  TYPE  IV  Antennas 

C.  2 -Lambda  Cassegranian  Antenna 

D.  Stan-38  Antenna 

E.  End  - Fire  Slotted  Cable  Antenna 

F.  AIL  Type  55  Antenna 

G.  FAA  Antenna  Specifications 

H.  Original  NAFEC  Data 

I.  Photographs  of  Different  Antenna  Types 


msm&  “W* 


INTRODUCTION 


In  the  past,  separation  of  frequency  assignments  for  associated  facilities 
has  not  considered  the  individual  system  components.  Consideration  of  these 
components  (VOR,  DME,  TACAN,  LOCALIZER,  GLIDESLOPE)  had  been  Included  in  the 
overall  separation  criteria.  Separations  required  between  VOHIAC  Stations  did 
not  require  that  VOR  and  TACAN  separations  be  considered  separately.  Separations 
required  between  ILS  stations  did  not  require  that  LOCALIZER,  GLIDESLOPE,  and 
DME  separations  be  considered  separately.  Years  ago,  there  was  enough  standard- 
isation among  facilities  that  this  could  be  done.  In  recent  years,  however,  the 
use  of  many  stations  types  and  the  variation  in  the  radiated  powers  of  stations 
has  lead  us  to  reexamine  old  assumptions  and  conclusions.  As  a result  of  this 
examination,  we  have  concluded  that  separation  of  frequency  assignments  for 
associated  facilities  should  consider  the  individual  system  components. 

The  use  of  directional  antennas  can  have  a substantial  effect  on  the 
separation  required  between  ILS  Localizer  frequency  assignments.  Since 
cochannel  separations  are  larger,  the  effect  will  be  greater  for  them  than  for 
adjacent  channel  separations. 

Consideration  of  horizontal  glide  slope  antenna  directivity  is  not  expected 
to  have  a substantial  effect  on  the  separation  required  between  cochannel  ILS 
systems.  Since  the  glide  slope  service  volume  is  substantially  smaller  than 
the  localizer  service  volume,  localizer  separation  requirements  are  still  ex- 
pected to  dominate  in  almost  all  circumstances.  A similar  statement  could  be 
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made  for  chose  first  adjacent  channel  glide  slope  which  are  paired  with  first 
adjacent  channel  localizers  (example:  18x  and  18y) . 

The  situation  is  somewhat  different  for  second  adjacent  channel  glide 
slope  stations  and  for  those  first  adjacent  channel  glide  slopes  not  paired  with 
first  adjacent  channel  localizers  (example:  18y  and  38x) . In  these  cases, 
the  glide  elope  separation  requirement  must  naturally  be  examined  individually. 
The  horizontal  antenna  patterns  of  the  glide  slope  antennas  may  have  a sign* 
if leant  effect  on  separation  required  in  these  cases.  Consideration  of  the 
antenna  pattern  may  be  preferable  to  using  worst  case  separations. 

We  have  assembled  data  from  a number  of  sources.  For  antenna  type  where 
horizontal  patterns  were  not  available,  we  have  made  use  of  NAFEC's  ability 
to  measure  them.  Wherever  possible,  comparisons  have  been  made  between  the 
following  types  of  Information: 

Theoretical  Antenna  Patterns 

__  Measured  Antenna  Patterns 
___  Applicable  FAA  Antenna  Specifications 
Data  for  each  antenna  type  is  included  in  the  appendixes.  On  the  basis 
of  these  data,  antenna  patterns  have  been  chosen  for  use  in  the  frequency 
assignment  process.  These  patterns  are  shown  in  the  report  conclusions. 
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DISCUSSION 

lationale  for  Ant* ana  Pattern  Choices 

Proa  the  information  available,  three  types  of  antenna  data  have  been 
compared:  theoretical,  aeasured,  and  FAA  Specification*.  Ideally,  agreeaent 
would  be  expected  aaong  these  types  of  data.  Practically,  this  la  not  always 
the  case.  For  soae  antennas,  all  three  types  of  data  are  not  available.  In 
reviewing  what  was  available,  ve  used  the  following  general  glide  lines  in 
choosing  horlsontal  antenna  patterns  for  the  frequency  assignment  process. 

___  If  an  FAA  Antenna  Specification  was  found  to  be  applicable 
for  an  antenna  type  and  if  both  the  theoretical  and  the 
aeasured  data  coapared  reasonably  well  with  it,  we  depended 
largely  on  the  specification  in  choosing  the  pattern  to 
be  used  in  the  frequency  assignment  process. 

___  If  an  FAA  Antenna  Specification  was  found  to  be  applicable 
and  it  did  not  coepare  well  with  the  measured  data,  we  chose 
a conservative  frequency  assignment  pattern  based  on  - care* 
fully  chosen  ad.xture  of  specification  and  aeasured  data.  An 
example  of  this  method  is  seen  in  the  frequency  assignment 
pattern  chosen  for  the  type  I end  type  II  antennas. 

___  If  no  FAA  Antenna  Specification  was  applicable  and  if 
theoretical  data  was  only  available  for  some  portion  of 
a pattern,  ve  tried  to  get  as  much  measured  data  as  possible 
before  choosing  a conservative  pattern. 

_____  If  no  FAA  Antenna  Specification  was  found  to  be  applicable 
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*nd  if  no  theoretical  pattern  was  available,  we  chose 
a frequency  assignment  pattern  on  the  basis  of  the  measured 
data.  The  patterns  chosen  for  the  Stan-38,  End -Firs  Slotted- 
Cable,  and  the  A.Z.L.  Type  55  Glide  Slope  Antennas  are  exaeples 
of  this  method. 
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COMOU  SIOWS 


1.  Th«  difference  between  the  horizontal  antenna  patterni  of  various  ILS 
glide  slope  antenna  types  are  not  as  large  as  what  has  bean  found  for 
ILS  locallsers.  Nevertheless,  sons  differences  are  apparent.  In  boom 
cases,  It  any  be  desirable  to  take  these  differences  Into  account  In  the 
frequency  aaslgnannt  process. 

2.  Recoananded  antenna  patterns  are  shown  In  figures  1 thru  7.  These 
patterns  are  Intended  as  tools  for  avoiding  Interference  between  ILS 
glide  slopes.  In  soon  cases,  these  are  not  the  best  patterns  to  use  as 
tools  for  avoiding  Interferences  between  ILS  glide  slopes  and  other  types 
of  radio  services.  Should  the  need  arise  to  anke  such  an  analysis,  dls- 
cusslon  with  che  Spec t run  Management  Staff  (ARD-60)  Is  recoananded. 

3.  A frequency  asalgnaent  antenna  pattern  Is  not  Included  for  the  wave- 
glide  antenna  since  no  horizontal  antenna  patterns  were  found.  Antenna 
data  on  this  system  Is  therefore  still  required.  Additional  data  would 
also  be  helpful  on  the  A.I.L.  Type  55  glide  slope  and  the  end -fire 
slotted  cable  system. 


5 


8 
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APPENDIX  A 


TYPE  I AND  TYPE  II  ANTENNAS 

x , ■ L ■ — 

The  Type  I antenna  conaiata  of  a half  - wave  dipole  mounted  on  an 
elliptical  ground  plane  and  encloaed  in  a radome.  The  Type  II  antenna  ia 
the  aame  aa  the  Type  I,  except  it  ia  equipped  with  a heater.  The  addition 
of  the  heater  doea  not  affect  the  antenna  pattern.  Theae  antenna*  have 
primarily  been  uaed  with  the  older  tube  type  tranamitters.  They  are  grad- 
l ually  being  phaaed  out  in  favor  of  antennaa  with  a more  directional  azimuthal 

f 

pattern.  Only  limited  meaaured  data  waa  found  on  theae  antennaa. 

The  meaaured  data  taken  at  NAFEC  (Pig.  A3)  compares  well  with  the 
theoretical  patterna.  In  addition,  it  conferee  reaaonably  well  with  the 
requlrementa  of  apecificatlon  FAA-E-2245  (1'ig.  Gl).  The  meaaured  data  from 
Trenton  (Fig,  A4)  doea  not  cotqpare  quite  aa  well.  The  main  lobe  of  the 
pattern  la  aomewhat  narrower  and  the  pattern  a lightly  exceeds  the  -16dB 
limit  between  242  and  264  degrees.  No  explanation  waa  available  for  theae 
discrepancies.  The  frequency  assignment  antenna  pattern  recomrended  for  the 
Type  I and  Type  II  Glldeslope  Antennas  (Fig,  1)  is  based  on  the  specification 
(FAA-E-2245)  and  figures  in  Appendix  A. 
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APPENDIX  B 


TYPE  III  AND  TYPE  IV  ANTENNAS 


The  Type  III  antenna  is  composed  of  three  Type  I antennas  mounted  on  an 
iron  frame  with  an  array  spacing  of  approximately  0.75  wave  lengths  at  the  mid- 
band frequency  (332.0  MHz).  The  Type  IV  antenna  is  similar  to  the  Type  III 
antenna,  except  it  contains  three  Type  II  antennas.  (This  amounts  to  the  add- 
ition of  3 heaters  and  does  not  affect  the  horizontal  antenna  pattern).  These 
two  types  are  the  most  widely  used  glide  slope  antennas. 

The  available  data  includes  nine  theoretical  and  measured  patterns  taken 
from  various  publications  (Figs,  B1  thru  B8  and  Bll).  These  data  compare 
reasonably  well  with  the  applicable  specifications;  FAA-E-2245  and  FAA-E-2429 
(Figs.  G2  and  G5) . An  additional  five  measured  patterns  were  obtained  from 
NAFEC  data  (Figs.  B9,  BIO,  B12,  B13,  and  B14) . These  patterns  show  some  dis- 
crepancies, Allentown  and  Hagerstown  compare  well  with  both  the  theoretical 
pattern  and  the  specifications,  but  don't  appear  to  meet  the  modified  require- 
ment of  the  contract  specification  with  legat'd  to  the  lower  limit  of  the  antenna 
pattern  between  0 and  50  degrees.  Dulles  does  not  compare  well  with  either 
the  theoretical  pattern  or  the  two  specifications.  No  ajcplanation  for  this  dis- 
agreement is  available  at  this  time.  Allegheny  County  compares  reasonably  well 
with  the  recommended  Type  III  - Type  IV  frequency  assignment  pattern,  but 
contains  an  unexplained  peak  between  bO  and  85  degrees  where  the  data  exceeds 
the  -l6dB  maximum.  Reading  agrees  well  with  the  Type  III  - Type  IV  pattern 
In  the  front  course,  but  contains  some  unusual  variations  in  the  data  outside 
20  degrees.  NAFEC  could  provide  no  explanations  tor  these  it  regular  it ies . 

The  frequency  assignment  antenna  pattern  recommended  tor  the  Type  111  and 


Type  IV  glide  slope  antennas  is  based  on  specification  FAA-E-2245  (Fig.  62) 
and  the  material  in  Appendix  B. 
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TYPE  III  - TYPE  IV  GLIDE  SLOPE  ANTENNA 
MEASURED  HORIZONTAL  ANTENNA  PATTEN 


APPENDIX  C 


THE  TWO-LAMBDA  CASSEGRANIAN  ANTENNA 

The  tvo-lambda  cassegranlan  glide  slope  antenna  is  produced  by  Texas 
Instruments  for  use  with  its  AN/GRN-27  (V)  and  Mark  III  glide  slope  aystaaa. 

Each  antenna  consists  of  a single  dipole  with  a director,  reflector,  secondary 
two-lambda  by  one-lambda  reflecting  surface,  and  two  proximity  (monitor)  probes, 
all  enclosed  in  a radome. 

Only  limited  data  on  this  system  was  available.  The  three  measured  pat- 
terns supplied  by  T.I.  (Figs.  C2  thru  C4)  agree  well  with  the  theoretical  pat- 
tern (Fig.  Cl).  In  addition,  they  fall  within  the  limits  of  FAA  specification 
FAA-E-2429  (Fig.  G5) . The  two  patterns  produced  from  NAFEC  data  (Figs.  C5  and 
C6)  don't  agree  very  veil  with  the  theoretical  pattern.  In  addition,  they 
appear  to  have  a narrower  front  course  pattern  than  what  is  required  by  the 
specification. 

The  frequency  assignment  antenna  pattern  recommended  for  the  two-lambda 
cassegranlan  glide  slope  antenna  is  based  on  specification  FAA-E-2429  (Fig. 

5)  and  the  figures  in  Appendix  C, 
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LAMBDA  CASSEGRANIAN  GLIDE  SLOPE  ANTENNA 
ANTENNA  NOMENCLATURE.  AN/GRN-27(V) 


:■  to  yno 


TWO-LAHBPA  C AS  S£  GRAN  I AN  GLIDE  SLOPE  ANTENNA 
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APPENDIX  D 


THE  STAB -38  ANTENNA 

The  Stan-38  glide  slope  is  a part  of  the  British  ILS  system  located  at 
Dulles  Airport.  This  is  the  only  system  of  its  kind  presently  commissioned  in 
the  U.S.  Additional  installations  in  this  country  are  unlikely. 

This  system  uses  an  image  - type  antenna  designed  for  use  in  the  conventional 
null  reference,  sideband  reference,  and  capture  effect  systems.  The  antenna 
is  unique  in  that  each  aerial  contains  six  dipoles  (U.S.  manufactured  arrays 
house  a maximum  of  three) . 

Only  limited  information  was  available  on  the  Stan-38.  The  one  antenna 
pattern  obtained  (Fig.  Dl)  was  taken  from  the  British  instruction  manual.  The 
frequency  assignment  pattern  is  based  am  this  pattern,  tha  theoretical  3dB 
points,  the  side  lobe  ratio,  and  the  front-to-back  ratio. 
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APPENDIX  E 


THE  END -FIRE  SLOTTED  CABLE  ANTENNA 


This  antenna  system  Is  a non-image,  end-fire  type  glide  slope  currently 
under  developement.  A ground  Image  Is  not  required  to  form  the  glide  path. 
Rather,  the  difference  in  path  lengths  from  the  two  antennas  to  the  aircraft 
produces  the  on-or-off  course  signals.  This  system  Is  designed  to  provide 
glide  slope  service  for  runways  where  site  conditions  make  1c  difficult  to  In- 
stall the  existing  systems. 

The  only  pattern  available  (Fig.  El)  was  taken  from  the  test  evaluation 
at  Rock  Springs,  Wy.  The  frequency  assignment  pattern  was  chosen  using  this 
data  and  a conservative  estimate  of  the  systems  off-course  azimuthal  pattern. 
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APPENDIX  G 


FAA SPECIFICATIONS 


In  our  search  for  glide  slope  antenna  specifications,  the  following 
documents  were  found  to  be  applicable: 

FAA-E-2245.  This  document  was  originally  published  March  11,  1966, 

Three  amendments,  the  most  recent  dating  March  24,  1969,  have  been  authorized. 
Seven  types  of  antennas  are  described  in  this  specification. 

Typa  I - This  antenna  contains  a single  dipole  mounted  on 
an  elliptical  ground  plane  and  completely  enclosed 
in  a radome.  Its  horizontal  free  space  radiation 
pattern  is  shown  in  Figure  Gl. 

Type  II  - Type  II  antennas  are  the  same  as  Type  I,  except 
they  are  equipped  with  a heater  system.  Its 
antenna  pattern  is  the  same  as  the  Type  I. 

Type  III  - This  is  an  array  of  three  Type  I antennas  grouped 
to  provide  azimuthal  directivity.  The  curve  in 
Figure  G2  provides  the  horizontal  free  space 
pattern  for  the  Type  III  and  the  Type  IV  antennas. 

Type  IV-  This  antenna  is  the  same  as  a Type  III  antenna,  except 
for  the  addition  of  heaters  (Type  II  antenna  elements). 

Its  pattern  is  the  same  as  the  Type  III. 

Type  V - This  is  an  array  of  two  dipoles  mounted  one  quarter  - 

wavelength  from  a vertical  ground  plane.  The  horizontal 
free  space  radiation  patterns  given  in  Figure  G3. 


Type  VI  - This  is  a single  dipole  identical  to  those  comprising 
the  Type  V antenna,  but  utilises  a smaller  ground 
plane.  The  nominal  antenna  pattern  is  to  be  defined 
by  the  contractor  at  the  time  that  the  initial  equip- 
ment is  submitted. 

Type  VII  - This  antenna  consists  of  an  array  of  two  colinear 

dipoles  mounted  one  quarter -wave length  from  a parabolic 
ground  plane.  Figure  G4  provides  the  horizontal 
free  space  pattern  requirements. 

This  specification  (FAA-E-2245)  covers  most  glide  slope  antennas  in  use 
toda>.  Type  III  and  Type  IV  antennas  are  the  most  abundant. 

FAA-E-2429 . This  specification,  dated  January  2,  1970,  is  used  in  pur- 
chasing new  image-type  glide  slope  antenna  systems.  Both  class  1 (null  refer- 
ence) and  class  2 (capture  effect)  systems  are  covered.  The  sideband  refer- 
ence system  is  a modified  version  of  the  null  reference  system  (Section  1.1, 
FAA-E-2557,  April  2,  1973)  and  must  meet  the  same  horizontal  pattern  require- 
ments , 

This  document  does  not  dif f erenciate  between  antenna  typea  or  element 
numbers,  but  rather  sets  general  antenna  array  requirements.  The  antenna 
array  is  defined  as  "single  or  multiple  horizontally  polarised  elements..." 
Thus,  whether  the  antennas  are  in  the  null  reference,  sideband  reference,  or 
capture  effect  configuration,  the  same  horizontal  radiation  pattern  will  be 
required  by  the  spec i f icat ion. 

The  lower  limit  of  this  specification  was  modified  in  the  contract 
spec i l icat ion  FA74WA-JJt>4.  Measured  data  indicates  that  this  requirement  is 

dittteult  to  meet,  even  lot  the'  antennas  built  under  this  contract  (Figs. 

bw 


89  and  BIO). 

The  end>flre  slotted  cable  and  the  waveguide  glide  slope  antennas  are 
still  under  development.  Consequently,  there  are  no  current  FAA  specifications 
which  apply  to  these  non-image  type  antenna  systems. 
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APPENDIX  H 


DATA  OBTAINED  FROM  NAFEC 


This  section  contains  copies  of  the  raw  data  collected  by  NAFEC.  The 


following  list  shows  the 

type  of  antenna 

elements  are  used 

in  each  .-.ntenna 

LOCATION 

FIGURE  NO. 

SYSTEM  TYPE 

ELEMENT  TYPE 

Allentown,  Pa. 

B9 

NR 

III  or  IV 

Allegheny  Co.,  Pa. 

B14 

NR 

III  or  IV 

Reading,  Pa. 

B15 

NR 

III  or  IV 

Hagerstown,  Md. 

BIO 

SBR 

III  or  IV 

Dulles,  Va. 

B12 

CE 

III  or  IV 

Trenton,  N.J. 

A4 

SBR 

I or  II 

Atlantic  City,  N.J. 

C5 

CE 

Two -Lambda 

Gr.  Pittsburgh,  Pa. 

C6 

CE 

Two -Lambda 

Data  from  the  Allentown  glide  slope  is  the  only  antenna  pattern  replotted 
in  detail.  In  order  to  save  tima,  the  remaining  antenna  patterns  were  replotted 
using  lines  to  outline  the  maximum  and  minimum  limits  of  the  data.  Should  de- 
tailed information  be  desired  on  a particular  antenna  pattern,  it  is  available 
in  this  appendix. 

The  data  taken  at  Johnstown,  Pa.  has  not  been  replotted.  This  glide  slope 
system  was  shut  down  just  prior  to  when  the  test  orbit  was  flown.  The  data  is 


no  more  than  the  ambient  noise  level. 


DEGREES 


IN  PLOT*  390  START  OF  340,  Eh®  OF  276  00 

FIGURE  H I 


AT  PITTSBIRG  < 


ART  OF  134 

FIGURE  H 8 
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APPENDIX  I 


PICTURES  OF  ILS  GLIDE  SLOPE  ANTENNAS 

Different  types  of  glide  slope  antennas  have  different  antenna  patterns. 
Consideration  of  these  differences  may  be  desirable  in  the  frequency  assignment 
process.  Consideration  requires  knowledge  of  the  desired  and  undesired  stations' 
antenna  types.  FAA  sector  offices  provide  this  information  to  the  Electro- 
magnetic Compatibility  Analysis  Center  (EGAC).  FAA  has  an  interagency  agree- 
ment with  ECAC.  The  FAA  provides  to  ECAC  data  on  telecommunication  systems. 

ECAC  does  the  record  keeping  and  provides  to  FAA  computer  printouts  upon  request. 
For  the  frequency  assignment  process,  the  Frequency  Management  Officer  (FMO) 
may  choose  to  use  the  ECAC  records  or  he  may  contact  the  FAA  sector  offices 
directly.  In  either  case,  the  identification  of  the  antenna  type  comes  from 
the  FAA  sector  maintenance  office.  Since  this  is  the  case,  sector  personnel 
should  be  capable  of  identifying  the  different  antenna  types.  With  the  many 
different  glide  slope  antenna  types,  this  can  be  a difficult  assignment.  FAA 
type  numbers  are  helpful  but  they  have  not  been  assigned  to  all  antenna  types. 

In  many  cases,  visual  identification  is  essential.  Since,  to  our  knowledge 
no  single  FAA  publication  shows  all  glide  slope  antenna  types,  this  appendix 
has  been  an  atteaqit  to  do  that. 
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